Reduced expression of Sfrp1 during chondrogenesis and in articular chondrocytes correlates with osteoarthritis in STR/ort mice.
To circumvent the problems of genetic and environmental diversity hampering the analysis in humans, we turned to a murine model for human knee osteoarthritis (OA) and fine mapped a previously defined OA-quantitative trait locus (QTL). We here focused on one of the candidate genes within the OA-QTL encoding the Wnt antagonist secreted frizzled related protein 1 (Sfrp1). Sequence analysis of the Sfrp1 gene in the OA strain STR/ort revealed 23 polymorphic changes with a potential to alter the gene expression. Indeed, a reduced expression in STR/ort mice was demonstrated for articular chondrocytes and hypertrophic chondrocytes of the femoral growth plate as shown by immunohistochemistry. RT-PCR of in vitro generated mesenchymal stem cells (MSC) and chondrogenically differentiated MSC (cMSC) confirmed the reduced Sfrp1 expression in STR/ort mice. This reduced Sfrp1 expression in MSC correlated with an increased amount of cytoplasmic β-catenin, a downregulation of the Wnt target gene PPARγ and an upregulation of Runx2 as well as a preferential differentiation of the MSC along the osteoblasts lineage. Given the role of Wnt signalling during chondrogenesis and in maintaining the integrity of the long lived articular chondrocytes, we conclude from our results that the reduced Sfrp1 expression in STR/ort mice not only leads to an increased activation of the Wnt/β-catenin signalling early in life but also renders the articular cartilage prone to premature ageing and to the development of OA.